SUMMARY Non-toxigenic clostridia, Clostridium butyricum but occasionally C. paraputrificum, were isolated from mainly extra-alimentary sites of 28 babies in a maternity hospital over a period of 40 weeks. During that time, C. butyricum was isolated from the blood of two babies who died of necrotising enterocolitis and of two babies without referable symptoms. Otherwise these organisms appeared to be of no pathogenic significance.
Methods
Bacteriological specimens were submitted regularly from all babies in the special care unit; babies in the general wards were swabbed when necessary for minor septic lesions. Later in the survey, rectal swabs were cultured whenever clostridia were grown from other sites. Specimens were cultured by routine laboratory methods, both aerobically and anaerobically, with cooked meat broth as the only enrichment medium. Some direct inoculations and broth subcultures were made on to horse blood agar containing kanamycin, 100 mg/l, incubated anaerobically for 48 hours in an anaerobic jar with a gas mixture of 90% hydrogen and 10% C02. Clostridia were identified by: 1 A routine laboratory 'sugar set', including glucose, maltose, lactose, sucrose, and mannitol peptone waters, and tests for indole production, nitrate reduction, gelatine liquefaction, and lecithinase. Sporulation was tested on egg yolk agar incubated at 370C for two to five days.
Accepted for publication 30 No similar isolations were made from other cultures being processed in the laboratory during the same period. The antibiotic aerosol (Framispray) in use at that time for the routine disinfection of cords was sprayed on to blood agar plates and into cooked meat medium, but cultures were sterile. Twenty isolates of Clostridium spp. from 16 infants were tested for sensitivity to bacitracin, a constituent of the spray, and all were found sensitive using bacitracin 8 unit discs (Mast).
Discussion
Case 1 in our series was a low-birth-weight infant asphyxiated at birth who required resuscitation and developed NEC, C. butyricum appearing simultaneously in the blood. Case 2 was a low-birthweight infant who developed NEC without any other predisposing factors. C. butyricum was not isolated from the blood until 27 days later during the terminal stages of the illness, and its importance is doubtful. Cases 3 and 4 did not develop NEC, although several possible predisposing factors were present, and C. butyricum isolated from blood culture was dismissed as a contaminant. In case 5, abdominal wound infection was acquired either by penetration of the bowel or from the skin. In 23 additional infants C. butyricum or paraputrificum was isolated from superficial sites without causing constitutional upset. The presence of these organisms could not be correlated with the type of feed, as it was not always indicated whether breast milk was fresh, pasteurised, or boiled.
C. butyricum has been isolated from normal appendix flora4 and from intra-abdominal wounds5 but was not generally considered to cause disease in man or animals until incriminated in the pathogenesis of NEC.' In a cluster of 12 cases occurring within six weeks at the Royal Free Hospital, C. butyricum was isolated from the blood of seven babies and from the stools of two others but was absent from the stools of 34 normal babies. Since the commonly accepted predisposing conditions for NEC were absent from the group, it was considered that C. butyricum was a primary invader with a pathogenic role in the late stages of the disease. Gas liquid chromatography (GLC) was used to identify the isolated strains and also to detect the presence of the organism in blood and stools. However, C. butyricum gives rise to a GLC tracing indistinguishable from that of several other clostridial species.6 Other workers have found C. butyricum to be commonly present in the stools of infants unaffected by NEC.7 In a report of 17 cases of NEC from New Mexico,8 C. butyricum was isolated from the blood of one infant before death, but clinical severity appeared to be related more to the isolation of C. perfringens from the peritoneal fluid or blood of several patients. The clinical importance of bacteraemia due to non-toxigenic clostridia is difficult to assess. It has been recognised as a clinical entity, characterised by fever, leucocytosis, and sometimes hypotension, indicating a nonspecific response to the organism with a good prognosis.9 It is commonest in the newborn, in whom anaerobic bacteraemia in general is often selflimiting and rarely fatal.10 Clostridia may also occur as contaminants in blood cultures," and it is perhaps significant that we isolated C. butyricum from the cot blankets of two babies known to be colonised with the organism.
In the present study, the differentiation of C. butyricum from C. paraputrificum by using a series of biochemical tests was rarely clearcut, and great reliance was placed on the spore position (C. paraputrificum-terminal; C. butyricum-subterminal).
Consistent differences between strains so identified were detected by the API-ZYM method, and this will be the subject of a further report. A full description of C. paraputrificum was given by Hall and Snyder,12 who isolated it from the faeces of infants during the first 10 days of life. It grew optimally at pH 6.9-8.2 and disappeared when the normal breast milk stool was established, the higher acidity pH 5 0-5 8 favouring overgrowth with bifidobacteria. These findings have been amplified in more recent work on the effect of different types of infant feeds on the bowel flora. 13 In the present study, C. paraputrificum was isolated from the umbilical swabs of four babies, probably as the result of faecal contamination.12 C. paraputrificum has occasionally been reported as a pathogen when isolated from blood, as in a 2-yearold infant with C. paraputrificum omphalitis and bacteraemia who subsequently died." In a five-year review of clostridial bacteraemia in the USA,14 C. paraputrificum was considered significant in only two patients, including an elderly woman with decubitus ulcers, from whom multiple blood cultures yielded the organism before death. C. paraputrificum has also been reported in the blood of a diabetic patient with gas in the portal vein after mesenteric artery thrombosis.15
There is no firm evidence from our own and previous observations thiat C. butyricum or paraputrificum can cause neonatal NEC, although it is likely that the disease results in a secondary bacteraemia. Indeed, it seems improbable that organisms lacking known toxins could give rise to a severe constitutional upset, and the possibility also exists that blood cultures may be contaminated with clostridia present on the skin or in the environment.
